Abstract. Port-site metastases (PSMs) are well-known potential complications of laparoscopic surgery for gynaecologic malignancies. The present case study reports PSM following laparoscopic surgery for Stage IA Grade 1 endometrioid endometrial cancer (EEC). The recurrence developed within 7 months following primary surgery and required surgical excision followed by adjuvant chemo-radio therapy. After 9 months, the patient remains disease-free. PSMs are rare complications following laparoscopic surgery. Amongst the 23 cases of endometrial cancer PSMs reported so far, only 4 followed EEC Stage IA Grade 1-2. The present study reports a rare case of PSM after Stage IA Grade 1 EEC. The clinical and prognostic relevance of PSMs has not been identified so far; and it is not known whether PSMs represent a local recurrence or a systemic recurrence. Surgeons should be aware that even low-risk EEC may be followed by PSMs and should take steps to prevent these rare recurrences.
Introduction
Endometrial cancer (EC) is the most common malignant tumor of the female genital tract in the developed countries of North America and Europe. At diagnosis, endometrioid endometrial cancer (EEC) does not extend beyond the uterus in >75% of cases and is characterized by a good prognosis, with an overall 5-year survival rate of 75-80% (1, 2) . Histological diagnosis reports in most cases a type 1 EC, termed EEC, which is usually associated with low aggressiveness and long term disease free survival; whereas type 2 EC refers to high-risk neoplasias, such as serous or clear cell EC (1) .
The current management of EC includes total hysterectomy with bilateral salpingo-oophorectomy (BSO), lymphadenectomy, if necessary, and peritoneal cytology (3) . Laparoscopy offers unique benefits including shorter recovery time, improved performance status following surgery and a decreased risk of adhesions when compared with open laparotomy procedures, and is increasingly used as an alternative to abdominal surgery in the management of EC (4) .
The laparoscopic management of malignancies has also brought about novel, late complications of surgical therapy in the form of tumor recurrences and trocar insertion sites metastases (5) . Laparoscopic port-site metastases (PSMs) are early recurrent tumorous lesions developing locally in the abdominal wall within the scar tissue of one or more trocar sites, and can be compared to wound metastases after open surgery. By definition, port site recurrences are not associated with diffuse peritoneal carcinomatosis (5-7).
The overall incidence of PSM in gynecologic malignancies has been estimated to be 1-2%, reaching 19.6% in patients with advanced ovarian cancer undergoing diagnostic laparoscopy; PSMs have also been reported in patients with previous EC (8) . The purpose of the present case study is to describe a rare case of isolated port-site metastasis following laparoscopic surgical staging for early low-grade EEC and to review all the published cases of PSMs after laparoscopic surgery for EC.
Case report
A 57-year-old woman who had been complaining of postmenopausal uterine bleeding for 8 months underwent hysteroscopy without anaesthesia with endometrial biopsy in January 2013 at the University Hospital of Parma (Parma, Italy). The pathology report revealed a grade 1 EEC. The patient's medical history revealed arterial hypertension, diabetes, severe obesity, gastric banding and had 3 previous successful pregnancies and 2 miscarriages. Preoperatory CA125, CA19. CEA immunopositivity were negative. Preoperative imaging, including transvaginal ultrasound and total body computed tomography (CT) suggested a stage I tumor. In February 2013, a total laparoscopic hysterectomy (TLH) with BSO and pelvic washing were performed. The surgical procedure started with uterine manipulator placement. A 12 mmHg pneumoperitoneum was induced through a 10-mm optic view umbilical port; three 5-mm additional ports in the right and the left iliac fossa and in the sovrapubic region were placed. The fallopian tubes were coagulated in their uterine proximal portion and peritoneal washing for cytology was performed. A surgical specimen was vaginally extracted without a protection bag. Frozen sections, 10-µm thick and stained with hematoxylin and eosin to reveal morphology, revealed an endometrioid grade 1 tumor with myometrial invasion <50%, thus it was decided that pelvic and paraortic lymph-nodes dissection would not be performed. The ancillary trocars were removed after desufflating through the umbilical port, then the abdominal wall was closed. All port-wounds were irrigated with povidone. No complications occurred during and after the procedure.
The pathology report revealed a FIGO 2009 Stage IA grade 1 EEC with negative pelvic washing and did not indicate a requirement for adjuvant therapy. A total of 7 months after the primary surgery the patient complained of pain in the right iliac fossa near to the port site scar. While examining the patient, a little tender nodule was identified. An abdominal ultrasound and an abdominal CT revealed a 28x24x19 mm irregular solid nodule close to the right rectus abdominis muscle. After 2 months, immunopositivity for CA125 was significantly increased and a CT scan revealed multiple highly vascularized nodules, the largest one being 7 cm and the second largest was 4 cm, into the right rectus abdominis muscle near to the homologous fascia and a bulky right common iliac lymph node, consistent with metastatic lesions (Fig. 1) .
The patient underwent surgery. Peritoneal carcinomatosis was not observed during the laparotomic procedure; the abdominal metastatic lesion with the corresponding fascia and skin was removed (Fig. 2) and the right external lymphnodes were positive on positron emission tomography (PET) scan. The fascia defect was repaired with a synthetic, nonabsorbable polypropylene mesh. The pathology report revealed a metastatic endometrioid Grade 1 tumor; resected edges and the lymph nodes were both negative for neoplastic spread (Fig. 3) . The adjuvant treatment comprised chemotherapy with 175 mg/m² carboplatin AUC 5 and taxolo, which had been stopped after the first cycle because of intolerance (the patient completed 6 cycles monochemotherapy with carboplatin, AUC 5, every 21 days), followed by abdominal external radiotherapy, which remains ongoing. After 9 months, the patient remains disease free and is negative for CA125. 
Discussion
PSMs have been described as a rare phenomena, occurring in <80 cases of gynecologic malignancies. Historically the first case of PSM after laparoscopic surgery for EC was reported in 1997 by Kadar et al (9) . After 2011, Grabosh and Xynos (10) described 2 cases of isolated PSM after robotic surgery for EEC. The first case was a Stage IA Grade 1 EEC treated with TLH, BSO and pelvic lymphadenectomy. The second case was a Stage IA Grade 1-2 EEC treated with TLH, BSO and pelvic and paraortic lymphadenectomy due to uterine perforation during the surgical procedure. Both cases were treated with surgical excision of the PSM followed by chemo-and radiotherapy. Lonnerfors et al (11) reported 4 cases of PSMs, the first one was following a EEC Stage IIIC, the second and the third case were after clear-cell adenocarcinoma Stage III and the fourth case occurred following a carcinosarcoma Stage IB. EEC was treated with laparoscopic radical hysterectomy, BSO, pelvic nodal sampling and adjuvant chemo-, radio-and progesterone therapy. The PSM was diagnosed 19 months after the primary surgery and was associated with nodal and vaginal-cuff metastases. The patient did not undergo additional treatment. Nguyen et al (12) reported a case of PSM after surgical treatment for Stage IB Grade 3 EEC treated with TLH, BSO, pelvic and paraortic lymphadenectomy and brachitherapy. Two PSMs of 1.5 cm were diagnosed 12 months after surgery in two different port sites and were associated with vaginal cuff metastases. The treatment comprised surgical excision followed by chemotherapy. Rindos et al (13) reported two cases of PSMs after primary surgery for EC. The first case was an isolated PSM 25 months after TLH and BSO for Stage IA Grade 2 EEC treated with surgical excision followed by chemo and radiotherapy; the second case was a Stage 2 Grade 3 EC with sarcomatous component treated with radical hysterectomy and BSO. Finally, Rauff et al (14) reported a case of serous Stage IIIB Grade 3 EC treated with robotic surgery comprising TLH, BSO, pelvic lymphadenectomy and omentectomy, followed by pelvic and vaginal cuff radiotherapy (the patient refused chemotherapy). PSM was diagnosed 5 months after primary surgery and treated with surgical excision and chemotherapy with the addition of radiotherapy due to peritoneal progression of disease during chemotherapy.
The etiology of PSM remains unknown. Factors involved in PSMs may include exfoliation and spread of tumor cells by laparoscopic instruments, direct implantation at the trocar site by frequent changes of instruments, direct implantation from the passage of the specimen, and the pneumoperitoneum itself can create a 'chimney effect' that causes the passage of tumor cells at port-sites. Moreover, laparoscopic port sites and peritoneal incisions have demonstrated rapid cellular turnover and might provide fertile ground for tumor cells. Other risk factors for the development of port site metastases include ascites and advanced stage (9) .
According to the recommendations by Ramirez et al (15) , PSMs prevention could be achieved through a reduction in tissue trauma and in the number of the transferred instrument, a 5% povidone-iodine trocar rinsing before insertion and trocar fixation. In addition, it may be useful to rinse the tip of the instruments with 5% povidone-iodine when interchanging them, to resect the tumor with adequate margins, to use protective retrieval bags, to remove all the intraabdominal fluid before trocar removal, to deflate the abdomen without trocars removal, to irrigate the trocar sites with 5% povidone-iodine and to close the peritoneal trocar sites (10-12 mm trocars).
PSMs are rare complications following laparoscopic surgery. Stage IA Grade 1 EEC usually has a high survival rate and a low 5-year recurrence risk. Amongst the 23 cases of EC PSMs reported so far, 14 followed EEC and only 4 followed EEC Stage IA Grade 1-2. In the present study, a rare case of PSM after Stage IA Grade 1 EEC was reported. Surgeons must be conscious that PSMs may occur even after low-risk disease and should take steps to prevent them. The clinical and prognostic relevance of PSMs has not been clarified at present as PSMs etiology is unknown; and it is not known whether PSMs represent a local or systemic recurrence. The gold-standard treatment has not been established and in the majority of cases results in a combined approach with surgery, chemo-and radiotherapy. 
